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(54) LIQUID DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device 
which is capable of adequately driving all liquid crystal 
display panels varying in load. 

CONSTITUTION: The liquid crystal display panels 2, 
liquid crystal driving circuits 3 for supplying driving 
voltage to the liquid crystal display panels 2 and ITO 
connecting the liquid crystal display panels 2 to the 
liquid crystal driving circuits 3 are formed on transparent 
glass substrates. Bias circuits 10 having divided 
resistors R1 to R5 are built in the liquid crystal driving 
circuits 3. External bias circuits 11 are formed by the 
ITO according to the magnitude of the load of the liquid 
crystal display panels 2 on the transparent glass 
substrates. The external bias circuits 1 1 are composed 
of resistors R11, R12 formed out of the ITO connecting 
the ITO to each other. These resistors R11, R12 are 
formed by adjusting the line width, length, etc., of the 
ITO forming the resistors R11, R12 in such a manner 
that the liquid crystal driving circuits 3 attain the value 
meeting the magnitude of the load of the liquid crystal display panels in the resistance value. 
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CLAIMS 



[Claim(s)] 

[Claim l] The liquid crystal display panel 
by which liquid crystal was enclosed 
between the transparent substrates of a 
couple The drive circuit which has two or 
more output terminals which supply 
various driver voltages to the 
aforementioned liquid crystal display 
panel, and drive the aforementioned 
liquid crystal display panel The 
transparent electrode which is formed on 
the aforementioned transparent 
substrate of the aforementioned liquid 
crystal display panel, and connects the 
aforementioned drive circuit and the 
aforementioned liquid crystal display 
panel It is the liquid crystal display 
equipped with the above, and is 
characterized by forming the resistance 
element for the bias circuits for external 
connection connected to the 
aforementioned output terminal of the 
aforementioned drive circuit on 
aforementioned one transparent 
substrate of the aforementioned liquid 
crystal display panel. 
[Claim 2] The liquid crystal display 
according to claim 1 characterized by 
forming the aforementioned resistance 
element on the aforementioned 
transparent substrate as an external bias 
circuit according to the size of the load of 
the aforementioned liquid crystal display 



panel. 

[Claim 3] The aforementioned external 
bias circuit is a liquid crystal display 
according to claim 1 or 2 characterized by 
what was formed of ITO which connects 
between ITO formed on the 
aforementioned transparent substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

industrial Application] this invention 
relates to a liquid crystal display. 
[0002] 

[Description of the Prior Art] 
Conventionally, generally [ a liquid 
crystal display ] the drive circuit and ** 
which drive a liquid crystal display panel 
and this liquid crystal display panel are 
formed on a substrate, and a drive circuit 
is usually attached in the substrate in 
which it was formed in as a chip and the 
liquid crystal display panel was formed. 
[0003] The scan line and segment line of 
plurality [ panel / liquid crystal display ] 
are formed in the shape of a matrix, and 
the display device is formed in the 
intersection of each scan line and a 
segment line. 

[0004] While predetermined supply 
voltage is supplied from a power circuit, 
various clock signals and an indicative 
data are supplied to a drive circuit from a 
control circuit. The liquid crystal display 
panel is driven from the drive circuit 



1 



JP07-270751A 



being equipped with the bias circuit 
which divides the supply voltage supplied 
into the driver voltage of two or more 
voltage values, choosing suitable driver 
voltage among two or more driver 
voltages which the bias circuit divided 
based on the indicative data, and 
supplying a liquid crystal display panel. 
[0005] The bias circuit of such a 
conventional liquid crystal display For 
example, the logic supply voltage VDD IN 
and liquid crystal drive reference voltage 
VO which are supplied from a power 
circuit as shown in drawing 8 In between 
in two or more same sizes And the 
division resistance R1-R5 of sufficiently 
big resistance is connected in series, and 
they are reference voltage VDD and ^ 
reference voltage VO: It is driver voltage 
VDD as it is. OUT And while outputting 
as driver voltage V5 Partial pressure 
voltage is taken out from the node of each 
resistance R1-R5, and it outputs as driver 
voltages V1-V4. 

[0006] And this driver voltage VDD OUT 
Driver voltage V5 is used as driver 
voltage by the side of the scan for 
example, at the time of selection, and a 
segment, and the driver voltage V2 as 
non-choosing scan side driver voltage and 
driver voltage V3 are used for driver 
voltage VI and driver voltage V4 as 
segment side driver voltage at the time of 
unchoosing. 

[0007] However, although the screen 
product was small and demonstrated 



sufficient drive capacity by the liquid 
crystal display panel with a small load in 
the above bias circuits, drive capacity 
with a screen product sufficient by the 
large liquid crystal display panel with a 
big load could not be demonstrated, but 
NAMARI and distortion occurred in the 
driver voltage wave, and there was a 
problem that the display quality of a 
liquid crystal display panel deteriorated. 
[0008] Then, as conventionally shown in 
drawing 9 , while connecting operational 
amplifiers OP1-OP4 to the output line of 
the driver voltages. V1-V4 taken out from 
between each division resistance Rl - R5 
as a buffer, the resistance of each division 
resistance R1R5 is made small, the drive 
capacity of a drive circuit is raised, and --.^ 
improvement in the display quality of a 
liquid crystal display panel is aimed at. 
[0009] 

[Problem(s) to be Solved by the 
Invention] However, if shown in such a 
conventional liquid crystal display, there 
was a problem that the display quality of 
a liquid crystal display panel deteriorated, 
or power consumption increased. 
[00 10] Namely, although a screen product 
is small and demonstrates sufficient 
drive capacity by the liquid crystal 
display panel with a small load in the 
liquid crystal display which does not form 
a buffer as shown in drawing 8 in the 
output line of driver voltage by forming 
the above sufficiently strong division 
resistance R1-R5 A screen product is 
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large, by the liquid crystal display panel 
with a big load, sufficient drive capacity 
cannot be demonstrated, but a provincial 
accent and distortion occur in a driver 
voltage wave, and the display quality of a 
liquid crystal display panel deteriorates. 
[001 1] moreover, the liquid crystal 
display which formed the operational 
amplifiers OP1-OP4 as a buffer as shown 
in drawing 9 in the output line of driver 
voltage, and made small the resistance of 
each division resistance R1-R5 - setting 
. . **** - - the flowing current value 
increased the rate resistance R1-R5 part 
at this rate [ which made small the 
resistance of the partial pressure 
resistance R1-R5 ], the consumed electric 

-current increased,- and there .was a 

problem that power consumption 
increased 

[0012] Then, this invention was made in 
view of the above-mentioned actual 
condition, the purpose sets up the drive 
capacity of a bias circuit according to the 
size of the load of a liquid crystal display 
panel, and display quality is good and is 
offering the liquid crystal display of 
suitable power consumption. 
[0013] 

[Means for Solving the Problem] The 
liquid crystal display panel by which, as 
for the liquid crystal display of this 
invention, liquid crystal was enclosed 
between the transparent substrates of a 
couple, The drive circuit which has two or 
more output terminals which supply 



various driver voltages to the 
aforementioned liquid crystal display 
panel, and drive the aforementioned 
liquid crystal display panel, In the liquid 
crystal display equipped with the 
transparent electrode which is formed on 
the aforementioned transparent 
substrate of the aforementioned liquid 
crystal display panel, and connects the 
aforementioned drive circuit and the 
aforementioned liquid crystal display 
panel The above-mentioned purpose is 
attained by forming the resistance 
element for the bias circuits for external . 
connection connected to the 
aforementioned output terminal of the 
aforementioned drive circuit on 

aforementioned one transparent - 

substrate of the aforementioned liquid 
crystal display panel. 
[0014] In this case, the aforementioned 
resistance element may be formed on the 
aforementioned transparent substrate as 
an external bias circuit according to the 
size of the load of the aforementioned * - 
liquid crystal display panel so that it may 
indicate to a claim 2. 
[0015] Moreover, in this case, the 
aforementioned external bias circuit may 
be formed of ITO which connects between 
ITO formed on the aforementioned 
transparent substrate so that it may 
indicate to a claim 3. 
[0016] 

[Function] According to the liquid crystal 
display of this invention, although 
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various driver voltages are supplied to 
the liquid crystal display panel by which 
liquid crystal was enclosed between the 
transparent substrates of a couple from 
two or more output terminals of a drive 
circuit through the transparent electrode 
formed in this transparent substrate, the 
resistance element for the bias circuits 
for external connection connected to the 
output terminal of this drive circuit is 
formed on one transparent substrate of a 
liquid crystal display panel. 
[0017] Therefore, the liquid crystal 
display with which even a liquid crystal 
display panel with a small load can be 
equivalent to all liquid crystal display 
panels from a liquid crystal display panel 
with a big load can be manufactured- < 
simplicity and cheaply. 
[0018] In this case, the liquid crystal 
display which can respond to all liquid 
crystal display panels can be 
manufactured simplicity and cheaply 
only by forming an external bias circuit 
according to the size of the load of a liquid 
crystal display panel, without 
manufacturing a drive circuit, whenever 
the sizes of the load of a liquid crystal 
display panel differ, if the aforementioned 
resistance element is formed on a 
transparent substrate as an external bias 
circuit according to the size of the load of 
a liquid crystal display panel. 
[0019] Moreover, if it forms by ITO which 
connects between ITO formed on a 
transparent substrate in an external bias 



circuit, an external bias circuit can be 
formed simply and cheaply, and the liquid 
crystal display which can respond to the 
liquid crystal display panel of all loads 
can be manufactured much more 
simplicity and cheaply. 
[0020] 

[Example] Hereafter, the suitable 
example of this invention is explained 
with reference to drawing. 
[0021] Drawing 1 ■ drawing 7 are 
drawings showing one example of the 
liquid crystal display of this invention, 
and this example is applied to liquid 
crystal television equipment. 
[0022] First, the composition of this 
example is explained. 
- [0023] Drawing I ds the whole liquid- — 
crystal television equipment 1 block block 
diagram which applied one example of 
the liquid crystal display of this invention, 
and liquid crystal television equipment 1 
is equipped with the liquid crystal 
display panel 2, the liquid crystal drive 
circuit 3, the A/D conversion data 
origination circuit 4, the horizontal 
control circuit 5, the perpendicular 
direction control circuit 6, the control 
circuit 7, the receiving circuit 8, and the 
antenna 9 grade. 

[0024] With the antenna 9, liquid crystal 
television equipment 1 receives a 
television broadcasting electric wave, and 
outputs it to a receiving circuit 8. 
[0025] After changing into an 
intermediate frequency signal the 
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television broadcasting electric wave of 
the channel specified by the tuning signal 
which is equipped with an electronic 
tuning tuner, a television linear circuit, 
etc., and is inputted from a control circuit 
7, a receiving circuit 8 carries out AFT 
detection, or performs image detection, 
takes out a picture signal, further, takes 
out a synchronizing signal from a video 
signal, and outputs it to a control circuit 7 
while amplifying the taken-out video 
signal and outputting to the 
A/D conversion data origination circuit 4. 
[0026] A control circuit 7 carries out a 
control signal output at each part of 
liquid crystal television equipment 1, and 
controls operation of liquid crystal 
television equipment 1 -while it divides 
into a horizontal synchronizing signal 
and a vertical synchronizing signal the 
synchronizing signal inputted from a 
receiving circuit and outputs it to the 
perpendicular direction control circuit 6 
and the horizontal control circuit 7. 
[0027] The perpendicular direction 
control circuit 6 is equipped with for 
example, a CNB signal creation circuit, a 
CDB signal creation circuit, a CFB signal 
creation circuit, a drive timing-control 
circuit, etc., generates various horizontal 
display -control signals, such as a CNB 
signal required for the horizontal 
scanning of the liquid crystal display 
panel 2, a CDB signal, and a CFB signal, 
based on the synchronizing signal 
inputted from a control circuit 7, and 



outputs them to scan side drive circuit 3b. 
[0028] The horizontal control circuit 7 is 
equipped with for example, a SNB signal 
creation circuit, a STB signal creation 
circuit, a clock creation circuit, etc., 
generates the SNB signal required for a 
vertical scanning, STB signal, and clock 
signal of the liquid crystal display panel 2 
based on the synchronizing signal 
inputted from a control circuit 7, and 
outputs them to the liquid crystal drive 
circuit 3. 

[0029] After the A/D-conversion data 
origination circuit 4 changes, this digital 
video signal into the data format which 
can be driven in the liquid crystal drive 
circuit 3 while carrying out A/D 
conversion of the video signal-inputted > 
from a control circuit 7 based* on the 
timing signal into which it is inputted 
from a control circuit 7, it is outputted to 
the liquid crystal drive circuit 3 as an 
indicative data. 

[0030] The above-mentioned liquid 
crystal drive circuit 3 is equipped with 
segment side drive circuit 3a, scan side 
drive circuit 3b, and liquid crystal drive 
power circuit 3c. And a perpendicular 
direction display-control signal is 
supplied from the above-mentioned 
perpendicular direction control circuit 6, 
and while a horizontal display-control 
signal is supplied from the horizontal 
control circuit 5, an indicative data is 
supplied to segment side drive circuit 3a 
from the A/D conversion data origination 
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circuit 4 at scan side drive circuit 3b. 
[0031] Liquid crystal is enclosed between 
the transparent glass substrates 
(transparent substrate) of a couple, and, 
as for the above-mentioned liquid crystal 
display panel 2, two or more scan lines 
and segment lines are formed for example, 
by the COG (Chip On Glass) method on 
the transparent glass substrate of the 
couple concerned at the shape of a matrix. 
The display device to which the liquid 
crystal display panel 2 becomes each 
intersection of these two or more scan 
lines and segment lines from the enclosed - 
liquid crystal concerned is formed, and 
display 2a is formed as two or more of 
these whole display devices. Moreover, on 
- the transparent glass substrate of this 
liquid crystal display panel 2, although 
not illustrated, while two or more wiring 
is formed of ITO (Indium Tin Oxide) and 
requiring it, two resistance elements Rll 
and R12 for the bias circuits for external 
connection are further, formed of ITO so 
that it may mention later. 
[0032] Moreover, above-mentioned 
segment side drive circuit 3a, scan side 
drive circuit 3b, and liquid crystal drive 
power circuit 3c are formed in the chip, 
and the above-mentioned liquid crystal 
drive circuit 3 is connected to ITO formed 
on the transparent glass substrate of the 
liquid crystal display panel 2 of wire 
bonding etc. And this ITO is connected to 
the scan line and segment line of the 
above-mentioned liquid crystal display 



panel 2, the above-mentioned resistance 
element Rll is connected to scan side 
drive circuit 3b, and the above-mentioned 
resistance element R12 is connected to 
segment side drive circuit 3a, respectively. 
[0033] In liquid crystal drive power 
circuit 3c of this liquid crystal drive 
circuit 3, it is a power circuit to the logic 
supply voltage VDD IN and the liquid 
crystal drive reference voltage VO outside 
drawing. It is supplied. 
[0034] In the liquid crystal drive circuit 3, 
especially liquid crystal drive power 
circuit 3c, as shown in drawing 2 , the 
same bias circuit 10 as usual is formed. 
[0035] That is, five division resistance 
R1-R5 is connected in series between the 
input terminal of the above-mentioned - 
logic supply voltage VDD IN, and the 
input terminal of the liquid crystal drive 
reference voltage VO, and these division 
resistance Rl*R5 is the same resistance, 
for example, and is resistance of the 
comparatively big resistance which can 
be driven good (drive) about a liquid 
crystal display panel with a small load. 
[0036] The input terminal of the logic 
supply voltage VDD IN is driver voltage 
VDD as it is while connecting with the 
division resistance Rl as mentioned 
above. OUT It connects with the output 
terminal and is the liquid crystal drive 
reference voltage VO. As mentioned 
above, the input terminal is connected to 
the output terminal of driver voltage V5 
as it is while connecting with the division 
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resistance R5. 

[0037] The operational amplifiers 
OP1-OP4 as a buffer are connected to the 
output line of each node of the division 
resistance R1-R5, and the output 
terminal of each operational amplifiers 
OP1-OP4 is connected to the output 
terminal of driver voltages VI V4, 
respectively. 

[0038] And the above-mentioned driver 
voltage VDD OUT And driver voltage V5 
is used as driver voltage at the time of the 
selection by the side of a scan and a 
segment, driver voltage VI and driver 
voltage V4 are used among the 
above-mentioned driver voltages V1V4 
as driver voltage at the time of 
un-choosing by the side of a scan, and - 
driver voltage V2 and driver voltage V3 
are used as driver voltage at the time of 
un-choosing by the side of a segment. 
[0039] And corresponding to the size of 
the load of the liquid crystal display 
panel 2, the resistance Rll and R12 of 
resistance suitable for the load of the 
liquid crystal display panel 2 is formed in 
the output terminal of driver voltages 
VI -V4 as an external bias circuit 11 
which constitutes a part of resistance 
element of a bias circuit by carrying out 
pattern formation of the ITO on the 
above-mentioned transparent glass 
substrate. 

[0040] That is, pattern formation of the 
ITO is newly carried out between ITO(s) 
on the transparent glass substrate 



connected to ITO on the transparent 
glass substrate connected to the output 
terminal of driver voltage VI, and the 
output terminal of driver voltage V4. A 
resisted part of this ITO is set to Rll. 
And the output terminal of the driver 
voltage VI of the terminal to which this 
resistance Rll is connected, and driver 
voltage V4 Since it is what is used as 
driver voltage at the time of un-choosing 
by the side of a scan, as shown in drawing 
1 , as mentioned above, resistance Rll It 
connects with scan side drive circuit 3b, 
and the resistance of resistance Rll 
adjusts line breadth/length, etc. of ITO 
which form resistance Rll so that it may 
become a value suitable for the size of the 
load of the liquid crystal display panel 
which the liquid crystal drive circuit 3 
drives. 

[0041] Moreover, pattern formation of the 
ITO is newly carried out between ITO(s) 
on the transparent glass substrate 
connected to ITO on the transparent 
glass substrate connected to the output 
terminal of driver voltage V2, and the 
output terminal of driver voltage V3. A 
resisted part of this ITO is set to R12. 
And the driver voltage V2 and driver 
voltage V3 of the terminal to which this 
resistance R12 is connected Since it is 
what is used as driver voltage at the time 
of un-choosing by the side of a segment, 
as shown in drawing 1 , as mentioned 
above, resistance R12 It connects with 
segment side drive circuit 3a, and the 
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resistance of resistance R12 adjusts line 
breadth, length, etc. of ITO which form 
resistance R12 so that it may become a 
value suitable for the size of the load of 
the liquid crystal display panel which the 
liquid crystal drive circuit 3 drives. 
[0042] Although the above-mentioned 
resistance Rll and resistance R12 are 
formed of ITO on the transparent glass 
substrate outside the liquid crystal drive 
circuit 3, they function as a part of bias 
circuit 10 formed in the liquid crystal 
drive circuit 3. 

[0043] Next, operation of this example is 
explained. On the transparent glass 
substrate with which the liquid crystal 
display 1 of this example forms the liquid 

crystal display panel 2, while .wiring-is - 

performed by ITO, the liquid crystal drive 
circuit 3 is attached on this transparent 
glass substrate, the display driving signal 
which the liquid crystal drive circuit 3 
outputs by ITO formed on the 
transparent glass substrate is supplied at 
the liquid crystal display panel 2, and the 
display drive of the liquid crystal display 
panel is carried out. 

[0044] And even if the sizes of the liquid 
crystal display panel 2, i.e., the size of the 
load of the liquid crystal display panel 2, 
differ to the liquid crystal display panel 2 
driven with the voltage value of the same 
kind, it becomes reduction of cost to use 
the same liquid crystal drive circuit 3. 
[0045] However, if the loads of the liquid 
crystal display panel 2 differ, the drive 



capacity of the liquid crystal drive circuit 
3 will pose a problem. 
[0046] Namely, if the bias circuit 10 of the 
liquid crystal drive circuit 3 sets up the 
resistance of the division resistance 
R1-R5 according to the liquid crystal 
display panel 2 with a comparatively 
small load Drive capacity of the current 
by the side of the sink (return end) from 
the liquid crystal display panel 2 of 
operational amplifiers OP1 and OP3 and 
the current by the side of the source to 
the liquid crystal display panel 2 of 
operational amplifiers OP2 and OP4 
(delivery side) cannot be small, and 
cannot drive enough the liquid crystal 
display panel 2 with a big load. 

[0047] Then, strong resistance of- - - 

resistance was comparatively used as - 
division resistance R1-R5 of the bias 
circuit 10 which the liquid crystal drive 
circuit 3 builds in, drive capacity was set 
up comparatively small beforehand, it 
formed in ITO connected to the output 
terminal of the bias circuit 10 of the 
liquid crystal drive circuit 3 on the 
transparent glass substrate of the liquid 
crystal display panel 2 by which the 
liquid crystal drive circuit 3 is attached, 
and drive capacity is reinforced with this 
example. 

[0048] That is, without forming the 
external bias circuit 11 to the liquid 
crystal display panel 2 with a small load, 
if what has comparatively big resistance 
is used as division resistance R1-R5, the 
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current which can supply sufficient 
driver voltage and flows to the division 
resistance R1R5 can be suppressed small, 
and the consumed electric current can be 
made small. 

[0049] However, since the sink current or 
the source current increases to the liquid 
crystal display panel 2 with a big load, 
the external bias circuit 11 is formed 
according to the size of the load of the 
liquid crystal display panel 2. 
[0050] Then, the sink current or the 
source current is made to bypass by 

. resistance Rll and resistance R12, the 
auxiliary function of current capacity is 
demonstrated, and it enables it to secure 
sufficient current capacity by forming 

-resistance Rll and resistance R12 as an 
external bias circuit 11. 
[0051] First, the case of the sink current 
is explained based on drawing 7 from 
drawing 3 . 

[0052] In addition, as for drawing 3 , 
supply voltage VDD OUT is chosen as the 
segment line of the liquid crystal display 
panel 2 by segment side drive circuit 3a. 
The representative circuit schematic of 
operation of the timing from which driver 
voltage VI is chosen as the scan line of 
the liquid crystal display panel 2 by scan 
side drive circuit 3b is shown, drawing 4 
The representative circuit schematic of 
operation of the timing from which driver 
voltage VI is chosen from as the scan line 
of the liquid crystal display panel 2 by 
scan side drive circuit 3b, and driver 



voltage V2 is chosen as the segment line 
of the liquid crystal display panel 2 by 
segment side drive circuit 3a is shown. 
Moreover, drawing 5 is the timing chart 
showing the relation of the segment 
signal Seg and driver voltage which are 
outputted to the segment line of the 
liquid crystal display panel 2 from 
segment side drive circuit 3a, and 
drawing 6 is the timing chart showing the 
relation of the scanning signal Com and 
driver voltage which are outputted to the 
scan line of the liquid crystal display 
panel 2 from scan side drive circuit 3b. 
Furthermore, drawing 7 is the timing 
chart showing synthetic wave Seg/Com of 
the scanning signal Com and the segment 

signal Seg. ■ - - - - - ™ - - 

[0053] Now, if supply voltage VDD OUT 
is chosen as the segment line of the liquid 
crystal display panel 2 by segment side 
drive circuit 3a In the timing from which 
driver voltage VI is chosen as the scan 
line of the liquid crystal display panel 2 
by scan side drive circuit 3b on the liquid 
crystal display panel 2 As shown in 
drawing 3 , an instantaneous carrying 
current la is supplied through segment 
side drive circuit 3a from the output 
terminal of supply voltage VDD OUT. 
this instantaneous carrying current la It 
flows into the output terminal of an 
operational amplifier OP1 as the sink 
current through the output terminal of 
the driver voltage VI of scan side drive 
circuit 3b and liquid crystal drive power 
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circuit 3c from the liquid crystal display 
panel 2. As for this state, the timing as 
which the segment signal Seg9 and the 
scanning signal Com9 of drawing 6 were 
chosen in drawing 5 corresponds. 
[0054] However, the screen product of the 
liquid crystal display panel 2 is large, and 
since the instantaneous carrying current 
la at the time of a drive increases when 
the load of the liquid crystal display 
panel 2 is large, the capacity of the sink 
current to an operational amplifier OP1 
serves as a big burden, and it is necessary 
to mitigate the sink.current which flows 
into an operational amplifier OP 1. 
[0055] Then, with the liquid crystal 
display 1 of this example, as shown in 
drawing 2 ,- drawing 3 . and drawing 5 , . 
resistance Rll is formed as an external 
bias circuit 11 of ITO in the state of 
connecting the output terminal of driver 
voltage VI, and the output terminal of 
driver voltage V4 to the transparent glass 
substrate with which the liquid crystal 
display panel 2 was formed. 
[0056] Therefore, as shown in drawing 3 
and drawing 5 , the above-mentioned 
instantaneous carrying current la can 
reduce the sink current by which the part 
flows into the output terminal of an 
operational amplifier OP4 through the 
output terminal of scan side drive circuit 
3b and driver voltage V4 through this 
resistance Rll, and flows into an 
operational amplifier OPl, and can 
stabilize the driver voltage VI of an 



operational amplifier OPl. 
[0057] Moreover, now, if driver voltage VI 
is chosen as the scan line of the liquid 
crystal display panel 2 by scan side drive 
circuit 3b In the timing from which driver 
voltage V2 is chosen as the segment line 
of the liquid crystal display panel 2 by 
segment side drive circuit 3a on the liquid 
crystal display panel 2 As shown in 
drawing 4 , an instantaneous carrying 
current lb is supplied through scan side 
drive circuit 3b from the output terminal 
of the driver voltage VI to which the 
output terminal of an operational 
amplifier OPl was connected, this 
instantaneous carrying current lb It 
flows into the output terminal of an 
operational amplifier OP2 as the sink - - 
current through the output terminal of 
the driver voltage V2 of segment side 
drive circuit 3a and liquid crystal drive 
power circuit 3c from the liquid crystal 
display panel 2. As for this state, the 
timing as which the segment signal Seg6 
and the scanning signal Com6 of drawing 
6 were chosen in drawing 5 corresponds. 
[0058] However, the screen product of the 
liquid crystal display panel 2 is large, and 
since the instantaneous carrying current 
lb at the time of a drive increases when 
the load of the liquid crystal display 
panel 2 is large, the capacity of the sink 
current to an operational amplifier OP2 
serves as a big burden, and it is necessary 
to mitigate the sink current which flows 
into an operational amplifier OP2. 
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[0059] Then, with the liquid crystal 
display 1 of this example, as shown in 
drawing 2 , drawing 4 , and drawing 6 , 
resistance R12 is formed as an external 
bias circuit 11 of ITO in the state of 
connecting the output terminal of driver 
voltage V2, and the output terminal of 
driver voltage V3 to the transparent glass 
substrate with which the liquid crystal 
display panel 2 was formed. 
[0060] Therefore, as shown in drawing 4 
and drawing 6 , the above-mentioned 
instantaneous carrying current lb can 
reduce the sink current by which the part. 
flows into the output terminal of an 
operational amplifier OP3 through the 
output terminal of segment side drive 
circuit 3a and driver , voltage -V3 through - 
this resistance R12, and flows into an 
operational amplifier OP2, and can 
stabilize the driver voltage V2 of an 
operational amplifier OP2. 
[0061] And in each above-mentioned ****, 
if the non- selection signal is inputted into 
the scanning signal Com8 and the 
scanning signal Com9 even if a selection 
signal is inputted into the segment signal 
Seg8 and the segment signal Seg9, it will 
be in a non -display state as [ show / 
drawing 7 1. 

[0062] Next, the case of the source 
current is explained. 
[0063] Supposing the segment signal 
Seg7 and the scanning signal Com7 are 
now chosen from drawing 5 in drawing 7 , 
the instantaneous carrying current of the 



source current at this time The liquid 
crystal display panel 2 is supplied 
through segment side drive circuit 3a 
from the output terminal of the driver 
voltage V3 connected to the output 
terminal of an operational amplifier OP3 
so that drawing 5 and drawing 6 may 
show. This instantaneous carrying 
current flows from the liquid crystal 
display panel 2 to the output terminal of 
an operational amplifier OP4 through the 
output terminal of the driver voltage V4 
of liquid crystal drive power circuit 3c 
through scan side drive circuit 3b. 
[0064] However, the screen product of the 
liquid crystal display panel 2 is large, and 
since the instantaneous carrying current 

of the source current at the time of a 

drive increases when the load of the 
liquid crystal display panel 2 is large, it is 
necessary for the burden of the source 
current of an operational amplifier OP3 
to become large, to decentralize the 
source current, and to mitigate the 
burden of the source current by the 
operational amplifier OP3. 
[0065] However, between the output 
terminal of driver voltage V2, and the 
output terminal of driver voltage V3, 
resistance R12 is now formed as an 
external bias circuit 11 of ITO in the state 
of connecting an ends child, as mentioned 
above. 

[0066] Therefore, the source current at 
this time is compensated from an 
operational amplifier OP2. That is, the 
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source current in this case is supplied to 
segment side drive circuit 3a through 
resistance R12 from the output terminal 
of the driver voltage V2 to which not only 
the source current from the 
above-mentioned operational amplifier 
OP3 but the operational amplifier OP2 
was connected. Therefore, the source 
current from an operational amplifier 
OP2 is additionally supplied to segment 
side drive circuit 3a with the source 
current from an operational amplifier 
OPS. 

[0067] Consequently, the source current 
by the operational amplifier OP2 is 
suppliable, even if it is a time of the 
liquid crystal display panel 2 with a large 
load being attached by forming on a 
transparent glass substrate by ITO with 
an operational amplifier OP3 so that the 
output terminal of driver voltage V2 and 
driver voltage V3 may be connected for 
resistance R12. 

[0068] Supposing the segment signal 
Seg8 and the scanning signal Com8 are 
now chosen from drawing 5 in drawing 7 , 
moreover, the instantaneous carrying 
current of the source current at this time 
The liquid crystal display panel 2 is 
supplied through scan side drive circuit 
3b from the output terminal of the driver 
voltage V4 connected to the output 
terminal of an operational amplifier OP4 
so that drawing 5 and drawing 6 may 
show. This instantaneous carrying 
current flows from the liquid crystal 



display panel 2 through segment side 
drive circuit 3a to the output terminal of 
the driver voltage V5 of liquid crystal 
drive power circuit 3c. 
[0069] However, the screen product of the 
liquid crystal display panel 2 is large, and 
since the instantaneous carrying current 
of the source current at the time of a 
drive increases when the load of the 
liquid crystal display panel 2 is large, it is 
necessary for the burden of the source 
current of an operational amplifier OP4 
to become large, to decentralize the 
source current, and to mitigate the 
burden of the source current by the 
operational amplifier OP4. 
[0070] However, between the output 
terminal of driver voltage VI, and the 
output terminal of driver voltage V4, 
resistance Rll is now formed as an 
external bias circuit 11 of ITO in the state 
of connecting an ends child, as mentioned 
above. 

[0071] Therefore, the source current at 
this time is compensated from an 
operational amplifier OPL That is, the 
source current in this case is supplied to 
scan side drive circuit 3b through 
resistance Rll from the output terminal 
of the driver voltage VI to which not only 
the source current from the 
above-mentioned operational amplifier 
OP4 but the operational amplifier OP1 
was connected. Therefore, the source 
current from an operational amplifier 
OPl is additionally supplied to scan side 
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drive circuit 3b with the source current 
from an operational amplifier OP4. 
[0072] Thus, driving appropriately the 
liquid crystal display panel 2 of the load 
of all sizes comes out, being able to 
compensate the source current and the 
sink current suitably, and reducing the 
consumed electric current according to 
the size of the load of the liquid crystal 
display panel 2, by forming resistance 
Rll and resistance R12 of suitable 
resistance by ITO. 
[0078] As explained above, in this 
example, the liquid crystal display panel 
2, the liquid crystal drive circuit 3 which 
supplies driver voltage to this liquid 
crystal display panel 2, and ITO and ** 
which connect the liquid crystal drive 
circuit 3 with the liquid crystal display 
panel 2 are formed on a transparent glass 
substrate, and the bias circuit 10 which 
has the division resistance R1-R5 is built 
in the liquid crystal drive circuit 3. And 
on this transparent glass substrate, a 
part of division resistance of -a -bias circuit 
10 is formed as an external bias circuit 11 
according to the size of the load of the 
liquid crystal display panel 2. 
[0074] Therefore, the liquid crystal 
display with which even the liquid crystal 
display panel 2 with a small load can be 
equivalent to all the liquid crystal display 
panels 2 from the liquid crystal display 
panel 2 with a big load can be 
manufactured simplicity and cheaply 
only by forming the external bias circuit 



11 according to the size of the load of the 
liquid crystal display panel 2, without 
manufacturing the liquid crystal drive 
circuit 3, whenever the sizes of the load of 
the liquid crystal display panel 2 differ. 
[0075] Moreover, in this example, since 
the resistance Rll which constitutes the 
external bias circuit 11, and resistance 
R12 are formed of ITO which connects 
between ITO formed on a transparent 
glass substrate, the external bias circuit 
11 can be formed simply and cheaply, and 
the liquid crystal display which can 
respond to the liquid crystal display 
panel 2 of all loads can be manufactured 
much more simplicity and cheaply. 
[0076] Moreover, since the bias circuit 10 
is equipped with operational amplifiers < - 
OP1-OP4, it can secure current capacity 
easily. 

[0077] As mentioned above, ialthough 
invention made by this invention person 
was concretely explained based on the 
suitable example, it cannot be 
overemphasized by this invention that it 
can change variously in the range which 
is not limited to the above-mentioned 
example and does not deviate from the 
summary. 

[0078] For example, in the 
above-mentioned example, although the 
liquid crystal drive circuit 3 should be 
equipped with operational amplifiers 
OP1-OP4, when it does not have the 
operational amplifier, this invention can 
be applied similarly. 
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[0079] 

[Effect of the Invention] According to the 
liquid crystal display of this invention, 
although various driver voltages are 
supplied to the liquid crystal display 
panel by which liquid crystal was 
enclosed between the transparent 
substrates of a couple from two or more 
output terminals of a drive circuit 
through the transparent electrode formed 
in this transparent substrate, the 
resistance element for the bias circuits 
for external connection connected to the 
* output terminal of this drive circuit is 
formed on one transparent substrate of a 
liquid crystal display panel. 
[0080] Therefore, the liquid crystal 
display with which even a liquid cry stal - - 
display panel with a small load can be 
equivalent to all liquid crystal display 
panels from a liquid crystal display panel 
with a big load can be manufactured 
simplicity and cheaply. 
[0081] In this case, if the aforementioned 
resistance element is formed on a 
transparent substrate as an external bias 
circuit according to the size of the load of 
a liquid crystal display panel so that it 
may indicate to a claim 2 Only by forming 
an external bias circuit according to the 
size of the load of a liquid crystal display 
panel, without manufacturing a drive 
circuit, whenever the sizes of the load of a 
liquid crystal display panel differ The 
liquid crystal display which can respond 
to all liquid crystal display panels can be 



manufactured simplicity and cheaply. 
[0082] Moreover, if it forms by ITO which 
connects between ITO formed on a 
transparent substrate so that an external 
bias circuit may be indicated to a claim 3, 
an external bias circuit can be formed 
simply and cheaply, and the liquid crystal 
display which can respond to the liquid 
crystal display panel of all loads can be 
manufactured much more simplicity and 
cheaply. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The whole liquid crystal 
television equipment block diagram 
which applied one example of the liquid . 
crystal display of this invention. 
[Drawing 2l The circuit diagram of the 
liquid crystal drive power circuit of 
drawing 1 , and an external bias circuit. 
[Drawing 3] The representative circuit 
schematic showing the flow of the 
instantaneous carrying current at the 
time of choosing supply voltage VDD 
OUT and driver voltage VI by drawing 2 . 
[Drawing 4] The equal circuit which 
shows the flow of the instantaneous 
carrying current at the time of choosing 
driver voltage VI and driver voltage V2 
by drawing 2 . 

[Drawing 51 The timing chart showing 
the relation between a segment signal 
and driver voltage. 

[Drawing 6] The timing chart showing 
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the relation between a scanning signal 
and driver voltage. 

[Drawing 7l The timing chart showing 
the synthetic wave of drawing 5 , the 
segment signal of drawing 6 , and a 
scanning signal. 

[Drawing 8l The circuit diagram of an 
example of the conventional liquid crystal 
display. 

[Drawing 9l The circuit diagram of other 
examples of the conventional liquid 
crystal display 
[Description of Notationsl 

1 Liquid Crystal Display 

2 Liquid Crystal Display Panel 
2a Display 

3 Liquid Crystal Drive Circuit 
- 3a Segment side drive circuit 

3b Scan side drive circuit 

3c Liquid crystal drive power circuit 

4 A/D-Conversion Data Origination 
Circuit 

5 Horizontal Control Circuit 

6 Perpendicular Direction Control Circuit 

7 Control Circuit ^ 1 

8 Receiving Circuit 

9 Antenna 

10 Bias Circuit 

11 External Bias Circuit 
R1-R5 Division resistance 
OP1-OP4 Operational amplifier 
Rll, R12 Resistance 
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s^mfflE i a m&m^'*** 2 ^b^sfijKibiHiK 
3 b^t/asiEtb®aiiH]K3 c tnmmm&v 1 omase 

10 t LX«fti£fro cotWBtt, lasic^-Cir^y v h 
^^y^^ixv^o 

[0 0 5 4] fcC^j&S, »**^^/^2^^ffiaj5S 

mtftDrnftWili ai>*mttZ1tito* ^ry^opi 
^<Dv->^mi«^fite, t^ry 
/op 1 \zffiti&^>>fmffi.zmm^zzkfr>&mh 

[0 0 5 5] *:c:t\ ***«wttfi«^3S* 1 Xfl, 

20 H3xt/Bi5(^-rj;5^ m&m^^2<D' 
11^1 Toic:j;o^ffl^>rr^[HiBi 1 £ lxm^ 

[0 0 5 6] UfcdSo-Cv ±1B»WfBSKI afi, H3ft 

t/Blst^-t-J: *<z>— awsc offiinR l l^^L 
T3feS«IKI(iIiIK.3 bRt/IKtb«EV4^a*fiH^Sr/h 

7°op l^Stixi&tf^v^^SiESrifiSl*** c<t^T 

[0 0 5 7] 4fc, t^. ^SffiiJIgtbtfllK 3 b(dj:t). 
JRfiS^^2<z>jfe367>r- , ^(c:jB!bW=Ev 1 

*x5<t, -t^y >- hftijn»iH]3S3 a iz&vm&m^'** 
su2<D±y*^ by ^ >\z.mW)m& v 2 ^iitR $ 6 * 

^ V^(^^^V^X, ttft^^x^/l/2(C:f^ g]4 

•t t^ry/op Kom^jsHfoaaisixfcBft 

lEVl^fflM^^, 3fe*«K»leI]» 3 b Sr^ L 
X, R^«9El bj5SWJ&§ix, ^<nm&fmMl b«, » 
40 «*^^^2^&-fe^y v hflWTOblH]j$3 a&tffllft 

igamaiiHiss 3 c(Dig»m/EV2ota^iffi^4r^ux^- 

^ry/oP2(^tHM^l^ w^m*^LX»tLiA 

tfo wCO^^. H5t^*3V^T"fe^y VhfS*S e g 6 
<tEl6C0^fH^-Com6^tR^nfe^^ 5 V^Bt 

[0 0 5 8] «A*^-*^2<D*^Ba*s 

m^mmmmi h^m^-rhtub. t^ry/op2 

50 7 p OP 2lw«*xi&tf'>^^KflES:««+aw t^Bt 
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[0 0 5 9] *CT\ **Jfiffil<7>»fi*^3S« 1 -Cte. 

HI 2, H4Xtf!8 6^i-,fc5K:* $*g^/V2^) 

1 2frl TOKJ: 9 7*088 l l <b LTMJ 

[0 0 6 0] Lf^oT, ±IBlB«F«i8 I b tt. 04^ 
l/g]6 {OiVf J; ? -t<z>— gfl^C^ffifitR 1 2&r^L 
Tir^ ^ hflMBSblelBg 3 a &tfigKr»£v 3 offlM 
^ Lt t-<r y^o p 3 (Dffl^jB^ #- 
T > -70 P 2 ^«ixi&tf > ^ ^ ® «E £r*£M $ * 6 £ 
^t#. t^/yyop 2<Z3JB«ittEV2S:K^t;S^: 

[0 0 6 1] -£bT\ _b|B#»^td*5V^T, h 
m-^S eg8i:t^y hff ^-S e g 9 tCiltRfg^A 
^^tlTt), *SMC o m 8 t Mflf C o m 9 11^ 
il#^f^A^£;HT^6^ 18 7 a*e>$M>5 J: 5 

[0 0 6 2] ft^, y-^«K«7)»^iMV^TBMt ' 

[0 0 6 3] H5^e>ig7{C*3V^"C, ir^y V h 

«*S e g 7 fc*ffi{8^Com7 2S*«£;ftfc£^6 

[0 0 6 4] t^?>fr, Mf^^/V2Wf^ffia^ 
^f H ^^/i-2cD^^^^:#^ < t#lc(i, K 

^op3©y^i«^fi^</^, y-*m» 
^SMftffc&froT, ^ry/opat^^y-^il 

[0 0 6 5] tw^jfts, l^, fK»mjEV2wm*4H J ?- 
<b|g»mJEEV3com^*T-t^rfltwli N _hx£coJ:5U:* 
Wffl^Sr»jtti--6««-C\ SfctR 1 2ti> I TOlcj;^ 
|f|5/M T^IUKl 1 t UT^fiRSttTV^-5 0 

[0 0 6 6] bfcj&*ot\ C0>i: # <Z> y — 

^ry7 fl 0P2^^i^5 0 c(£>4§^<£>y 
— *«SEis, -tfS^TVz/OP 3^^(^y— 
Jt-e>t<, ^ry^op 2<&B^*;ftfcKft«flEv 2 
<z>tu*3B*a> fciafit r 1 2%jnsX~tiy*>hmmm® 

SS3atcn, t^ry/OP 3^b^>y— *S«E£ £ fc 
^7yyoP2^f,^y-^lffi«K)i:M 

[0 0 6 7] ^©8*. fiarw^#v^£S^/v2 
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^»9#»+&ix*:i:#t»fco-Cfc, )S)5iR12^ KM 
iEV 2 ^rigibm/Ev 3 ©Hi^SB^SrftJtti-S J: ? t-. 
I TOtr J: 19 9*»R±fc?&*-t-6C i: lw J: 9 . 
t^r y/o p 2 J: 6 y-^iS^t^r y/o p 3 

[00 6 8] $fc, I8 5a*e>ia7fc:*3^-c\ ir^ 
>* >- htf-^-S e g 8 ^SS(ttCom8i)W$tlfct 

H6^f)^5 J: ^T^^ p OP4totH^«- : ?-t- 

io ^^Hfcigibmmv4ow^ffi^^^^*ffligKi[iiK 

3 bSr^L-r»ftS^+/W2(cWiie*^ C^i^S 
«nl*^^/V2^e>-1r^^^ h«KftIsIK3 a 

*^ bT«r&iwi«aBii]i» 3 c (ommmm v 5 commas 

[0 0 6 9] t^^J&S. *S«^^^2CO«*DBaj5S 

tt^y-^ma^^mw^ii^-r^^Ae), t^ry 
7 p op4^y-^ms£^*t0^^^<^ ( 9, y— *mss 

(O^mt^kfj^X^ ^T^OP4tc:j:-5y— ^«SK 

[0 0 7 0] ££*>as. KftSJEV lcoW^?*^ 

<t|g»jm/EV4(om^«^^^P^^ti. _b3£<z>J;5l^ 
W«a^4r«JRi-5ttffi-C. JSBt-R 1 l*s I TOt^U;^ 
ffl/^r^IilKl 1 t bTJg/K$HTl^" 0 v " " 

[00 7 1] bfc^oT, COtftODy— ^SSKtt,,^-.- 

^ry^op l^fcjfrbits. -fc, ■ 
— *m«EW\ ±ia t^r y yo p 4 /i)^ © y - xiifd 
tf-cfc< , t^7y/o P 1 ^Sa**tLfeiEft«£EV 1 
^fflASB^&J&ffiR 1 1 *^LT*aEfilJ««i|lIfl»3 b 

30 jc«i&stt6o bfc^oT. j£mmn®K3 bi^. 
yop 1 frb<Dy-xmm*ffi&mmife£tiz> 0 . 

[0072] coo J: 5 1-, iKA«^^^2^l»^- 
t$l-/SCX, I TOt^J; Da9J*1Sfittt^16StR 1 1 
StmttRl2**fiJtS^i:lcJ;?)s jgfiy-^m« 
Wyy^ite«9Ci:m, .IMJttfflJLo 
*^*5*SS^«fflf^*SSa*^/^2S:5B«3lc: 

[0073] £x±m.wi,fr£ 5t-, *:^^s^J^c^ov^-c 
?ssigfi][B]ffS3^s^-r5 1 to^ n 

Jit^fiESix, *HWB»lHiaS3(c:W:. ^*JSfitRl-R 

[00 7 4] Lti^oX. m^m^^^2<D^W<D± 
#Sds»45fe^, »*JB»HIi»3S:jKj&-r5Ci:/j: 
50 <. «fi«^^^2WftW<D*#$^JStT^ffl/<>r 
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/^/V 2 ^ <b :ft1Bfco/h £ iiSS^^^^ 2 * T\ h b 
2 id^fiSi-^ d i: tf>X# Sf&fi.^ 

[0 0 7 5] £fc, *H^JtC^V>X^. fl*g|i/"Wr* 

m&i i*«*i-s«H:R i i ^ffifetR i 2 as, awxf 

7^S«±lw»^S*tS I TOBiSlJRtS I TOtcJ; 

[0 0 7 6] /Mrx0Bio^ ^ry^o 

p op4<Hi;t-cv>5<D-c\ m*^a^^i-«ft« 

[0 0 7 7] 6Jl_k, *«M#t-<toT**tbfc«MS:» 
v ^H"C** 3E3E*rt£"0& S c tel ^ 5 £ ~C & v \ 

[0078] -his^^jtw^v^xfi. m&wm 

[0 0 7 9] 

[0 0 8 0] Ufeu&SoT. 

[0 0 8 1] »*3H2(^iB*"t-SJ;5t^ ffi 

mm^m**, ms*&7*'**/i><o&ffi<o*:%£\zi&cx 

%£\ZfcZTfttts^TX®&%mf&^ZtdtfX\ tbb 40 
[0 0 8 2] *ffi'MT;*@ftS\ f»*«3tc|a 
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«i"*J;5^ »MS«S±lc**SixS I TOIBSrSBIK 
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r i i , r 1 2 ma 
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